Introduction
The decision to transport a critically ill patient, either within a hospital or to another facility, is based on an assessment of the potential benefits of transport weighed against the potential risks. It may be pre-, inter-, and intrahospital. In intrahospital transport, critically ill patients are transported to various locations to obtain diagnostic tests or therapeutic procedures. [1] This usually involves moving the patient from an area of the hospital such as the Intensive Care Unit (ICU), the emergency department, the operating theater, areas where treatment with the same intensity is not available.
Even the shortest transport may cause life-threatening complications. [1] The risks include cardiovascular and respiratory instability, missed doses of medication, poor monitoring, and numerous mechanical difficulties. [2, 3] Complications and benefits of intrahospital transport of adult Intensive Care Unit patients M. M. Harish, S. Janarthanan, Suhail Sarwar Siddiqui, Harish K. Chaudhary, Natesh R. Prabu, Jigeeshu V. Divatia
, Atul Prabhakar Kulkarni
Reported complication rates range from 16% to 84%, [4, 5] with life-threatening disturbances as high as 8%. [2] Plenty of data is available on pre-and inter-hospital transport, the data available on intrahospital transport are limited. [3, 6] The transport of critically ill patients outside the ICU is potentially hazardous; hence, the transport process must be organized and efficient. We audited the intrahospital transport data of adult critically ill patients in our tertiary care center over 6 months.
Materials and Methods
This was a prospective audit undertaken between June 2014 and November 2014 in the ICU of a tertiary care referral center. We obtained a waiver of informed consent from the Institutional Review Board.
One hundred and twenty critically ill adult cancer patients transported from the ICU for either diagnostic or therapeutic procedure over 6 months from June to November 2014 were included.
The data collected included the destination of the patient (computed tomography [CT] scan, intervention radiology, magnetic resonance imaging scan, operation theater, and radiotherapy), the accompanying person (junior or senior resident [JR or SR]), total time spent outside the ICU, and any adverse events such as accidental disconnection or removal of vascular catheters, other tubes, and drains. We also noted the incidence of equipment failure, development of complications such as pneumothorax, need for additional therapy such as need for cardiopulmonary resuscitation (CPR), and increase in the need for vasopressors. Vitals (heart rate [HR], blood pressure [BP], respiratory rate, oxygen saturation [SpO 2 ]), mode of ventilation (spontaneous or invasive or noninvasive), dose of vasoactive agents, and volume status were noted before initiating transport and after transport. Similarly, Glasgow coma scale and any focal neurological deficits before and after were also noted. Severity score was calculated using the Acute Physiology and Chronic Health Evaluation II (APACHE II) on the day of admission and sequential organ failure assessment (SOFA) score system on the day of transport.
Need for any procedures during the transport such as endotracheal intubation, tracheostomy, ICD insertion, and new venous access was documented.
We also documented whether transport led to any change in therapy such as escalation or de-escalation of antibiotics, insertion of drains or pigtail catheter, or surgical exploration. ICU outcomes of patients were recorded.
Results
One hundred and twenty critically ill adult cancer patients underwent intrahospital transport. Table 1 shows the destination of the patients. Median HR, median mean BP, and median PaO 2 /FiO 2 ratio before shifting were 119 bpm, 76 mmHg, and 215, respectively, and afterward, they were 126 bpm, 75 mmHg, and 248, respectively (P > 0.05).
Among the 120 patients, 51 (42.5%) were transported in an emergency, while it was elective in 69 (57.5%) patients. Thirty two (26.7%) patients were transported by second-year JR, 27 (22.5%) by third-year JR, 47 (39.2%) by first-year SR, and 14 (11.7%) patients by second-year SR.
Complications that occurred during transport are classified as either related to nursing/medical errors or those related to worsening of patients' physiological condition (major complications plus cardiac arrest). The complications related to nursing/medical error were accidental dislodgement of peripheral intravenous lines, central venous catheters, surgical drains, orogastric tubes, and endotracheal and tracheostomy tubes [ Table 2 ]. Twenty (16.7%) patients required CPR, i.e. either chest compressions or a bolus dose of adrenaline, among these, 17 (85%) patients were shifted on an emergency basis and 3 (15%) were on an elective basis, 16 (80%) patients were unstable, and 4 (20%) patients were stable.
The incidence of the adverse events (composite complications) was significantly higher (P < 0.05) in patients who spent more than 60 min outside the ICU, particularly the need for CPR (18 [25%] vs. 2 [4.2%]).
The unfavorable changes in vital parameters and untoward adverse events were more in patients who were accompanied by first-year SR (post-MD) and second-year JR (postgraduate trainees) than the patients who were accompanied by other residents [ Table 3 ]. However, overall, the complications were more in patients transported by SRs as compared to JRs.
On univariate analysis, patients who were clinically unstable, requiring vasoactive agents, with high severity scores (APACHE II and SOFA), transported on emergency basis, and those who spent more than 60 min outside the ICU showed a significant association (P < 0.05) with the high incidence of composite complications (major complications plus cardiac arrest) and cardiac arrest with a need for CPCR [ Tables 4 and 5 ].
On multivariate analysis of the various risk factors, only severity of illness indices such as SOFA and APACHE II of the patients showed a significant correlation with combined complications (major complications and CPCR) [ Table 6 ].
Transport directly led to a change in antibiotic therapy in 43 (35.8%) patients, and other interventions such as insertion of a pigtail catheter for drainage of collections, surgical re-exploration, and angioembolization in 32 (26.7%) patients. Thirty-five percent of the patients died in the ICU, none of the deaths was directly related to transport.
Discussion
Transport should occur when the benefits to the patients exceed the risks; diagnostic tests or procedures are expected to alter the management and they do not compromise the patients' outcome directly.
In our audit, the incidence of severe adverse events such as cardiac arrest (16.7%) was greater than that reported by Szem et al. [4] (5.9%) and Waydhas (up to 8%).
[2] However, on adjusting the incidence of cardiac arrest for age, sex, severity of illness, procedures for which they transported, nature of transport (emergency/ nonemergency), duration of transport, accompanying person, and clinical status of the patients before transport, only severity of illness indices (APACHE II and SOFA) showed a significant correlation with the need for CPCR. In addition, there was a higher incidence of respiratory system-related complications (14.2%) such as desaturation, spontaneous pneumothorax, and accidental extubation, when compared with the data published by Silmara et al. (9.4%) . [7] The incidence of accidental dislodgement of lines and drains in our patients was higher (35.8%) than that reported in the literature (25.8%). [8] Our incidence of severe hypotension (3.3%) was modest as compared with other reports (0-21%). [1, 2] In addition, the incidence of severe desaturation (3.3%) was consistent with that reported in other studies (2-17%). [1, 9, 10] In our study, on univariate analysis, the adverse rates were inversely related to physician seniority which is similar to that of a study done by Papson et al. [8] Overall, more number of major complications occurred in patients transported by SRs, but on logistic regression, there was no significant difference in the complications among JR or SR, this may be because SRs transported sicker patients than those transported by JRs.
We found that the incidence of complications, in particular need for CPR, was inversely related to the time spent outside in ICU. Another important finding was transport led to a change of therapy in nearly one-fourth of the patients transported. Similarly, Hurst et al. reported that diagnostic testing produced a change in therapy in 39% of the patients transported, while abdominal CT and angiography led to a change in treatment in more than 50% of the patients.
[10] Our audit shows that intrahospital transport and imaging led to change in therapy, though the transport often led to hazardous changes in vital parameters.
The limitation of our study is that it is a single-center study. Transport can be made safe by stabilizing patients before transport, preparing them adequately, and having trained personnel accompanying the patients.
Conclusion
Transport in critically ill cancer patients is more hazardous and needs adequate pretransport preparations. Transport in spite being hazardous may lead to a beneficial change in therapy in a significant number of patients.
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